Abstract
Introduction

42
Quantification of the ecological status of marine soft-bottom macrobenthos has become and sediment type at EUNIS (European Nature Information System) habitat level 3 were 166 available. 167 
Trawling intensity
168
The area swept by trawling was estimated within a circle with a radius of 2 km centered at 
Macrobenthos Quality Indicators
188
The current version of the Danish Quality Indicator (DKI) is described in Henriksen et al. value thus signifies that a species would tend to occur in areas of high species density.
204
Because the sensitivity of a species in the BQI index is determined from its relative occurrence tests. Only natural logarithms were used.
236
The initial correlation analysis revealed a linear and highly significant relationship between 237 log density and log species density (r=0.75, df=144, P<0.001, Figure 3 ) indicating that it was 238 necessary to standardize species density to account for differences in the number of 239 individuals recorded per sample across stations and years.
240
When only a small fraction of the individuals in a habitat or community is sampled, the 241 number of species recorded provides an underestimate of total species richness which is 242 biased against rare species. This problem was first described for marine benthos by Sanders 
268
To examine how removal of species and individuals due e.g. to trawling might affect the shape
269
of the accumulation curve, we also developed a simple stochastic benthic community model 270 where a lognormally distributed species density distribution was randomly generated for 100 271 species, using the same mean and standard deviation as found in the samples (mean=1.3, trawling intensity (Figure 2 ). Log species density, log , and log density, log , were highly 285 significantly positively correlated (Figure 3) . Furthermore, trawling intensity and were 286 positively related to salinity, while both and declined with salinity ( Figure 4 ).
287
The analysis of covariance showed that 54 % of the observed across sample variation in the 288 DKI indicator was attributed to variation in the Shannon index, and 37 % was attributed to 289 salinity ( Table 2 ). The Shannon index was dominated by changes in S which explained 69 % of The linear mixed effects model confirmed that log was highly significantly negatively 295 related to log trawling intensity (Table 3 ). This effect was not just caused by a few stations.
296
Removing the random station effect from the model and estimating a separate slope for each 297 station revealed that log declined with log trawling intensity on 18 of the 22 stations, and 298 that the decline was statistically significant for 11 stations. Log S was found to be linearly and significantly to log trawling intensity, but not to log salinity or log depth (Table 3 ). This (Table 3) . The DKI indicator was found to be significantly negatively related to salinity, but not to deeper parts, where salinity is higher than in the shallower southern part, and salinity and 332 trawling intensity is therefore positively correlated (r=0.52, df=146, P<2.72e-11, Figure 4 ).
333
The standardization may thus inadvertently have removed the effect of bottom trawling and There may be reasons for using the observed number of species to calculate sensitivities 356 during the period when larvae settle and juveniles are abundant, but our results (see Figure   357 2) show that this can lead to a significant positive relationship between trawling intensity and caused by using unrarefied reference samples.
365
The sensitivity, species diversity, and density components of the multi-metric indicators we and explained more than half the variation in the indicator and the Shannon indices.
372
Only the indicator was more sensitive to changes in the weighted species sensitivities at 373 each sampling station than to log species density.
374
We furthermore found log species density to be highly significantly related to log density. If and shallowest when all species abundances were gradually reduced in the same proportion.
Interestingly, the slope generated by the analysis of the empirical data was not significantly 400 different from the slope generated by simulating a proportional reduction in abundance for all 401 species (Figure 5d ).
402
Log species density and log density were both highly significantly correlated to each other and 403 to trawling intensity, but trawling did not seem to affect log species density above the effect 404 generated by its reduction of log density. When log density was included in the model of log 405 species density, the impact of trawling intensity on log species density was no longer 406 significant. There was also no significant effect of trawling intensity on the slope of the 407 relationship between log density and log species density. This suggests that log species suggests that evenness is unaffected by fishing.
417
Although the slope of the log species accumulation curve thus appears to be resilient to 
